
B. 7'lARROWBAND pes

The personal communications services allocations for narrmvband systems in the 900
~1Hz band will permit deployment of a wide range of "next generation" paging systems. By
allowing carriers to obtain up to 300 kHz of spectrum, the Commission intended to foster a
diverse variety of technical system designs. To date, proposals have included acknowledgement
paging, two-way data massaging, as well as voice paging.

The FCC has allocated approximately 2 MHz of spectrum for 900 MHz narrowband
PCS. This spectrum is located throughout the 901-902 MHz, 930-931 MHz, and 940-941 MHz
bands, and is channelized into pairs of 50 kHz channels, 50 kHz channels paired with 12.5 kHz
channels, unpaired 50 kHz channels, and unpaired 12.5 kHz channels for use with existing one­
way massaging systems. These channels have been allocated for use on a national, regional
(the FCC divided the country into 5 regions: Northeast, South, Midwest, Central and \Vest),
MTA, and BTA basis.

NARRO\VBAND pes CHANNEL SmThlARY

Channel Type No. Available License Area

50 kHz/50 kHz 5 Nationwide

50 kHz/12.5 kHz 3 Nationwide

50 kHz unpaired 3 Nationwide

50 kHz/50 kHz 2 Regional

50 kHz/12.5 kHz 4 Regional

50 kHz/50 kHz 2 MTA

50 kHz/12.5 kHz 3 MTA

50 kHz unpaired 2 MTA

50 kHz/12.5 kHz 2 BTA

e. U~LleE:\'SEDpes

Unlicensed personal communications services will make up an important part of the PCS
offerings that will be available to the American public. Unlicensed pes encompasses a diverse
array of highly portable and mobile wireless data, \oice. and messaging devices and systems
that operate at low power. Studies have shown that there is a great demand for these products,
\\hich include personal digital assistants. laptop computers. wireless PBXs. \\"ireless local area
net\\orks (LANs). imprmed cordless phones. portable facsimile machines. and a \ariety of
llther in-huJlding pr "on site" business and consumer-oriented applications. [n Zlddition.



unlicensed pes products are expected to improYe the nation's telecommunications infrastructure,
afford new capabilities to consumers, expand the communications tools available to particular
sectors (such as educators and health care profess ionals), increase bus iness producti\' ity, create
employment opportunities, and ensure U.S. cornpetiti\'eness in the global marketplace.

The Commission has allocated 20 MHz of spectrum at 1910-1930 MHz for unlicensed
products. Asynchronous (mostly data) products were allocated the 1910-1920 MHz band.
Isochronous (mostly voice) equipment \vas assigned 1920-1930 MHz.
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PCIA, APCa and NASNA
Emergency Access

Position Paper

This paper presents a jointly developed position of perA,

APCa and NASNA organizations to assist standards bodies in their

developnlent of appropriate standards for the inlp1enlentation of

access to enlergency services fronl '\vireless conmlunications systen1S

via 9-1-1 type systenLS. It is the result of a join.t analysis and an effort

to resolve challenges to both the public safety as well as the '\vireless

manufacturers and service provider c0I1U11unities. All participants in

this effort have a desire to maxinuze the ability of using \\lireless

access to facilitate rapid and effective contact with emergency

services, when and where needed.

Ho\vever, each group has a unique set of challenges to

consider. The public safety organizations and their menlbership

have an inlbedded infrastructure base that they \vish to guard

against obsolescence. \Vireless access ilnp1ementations need to

consider the ability to locate 9-1-1 callers and in terwork wi th

existing emergency service bureau systenls, to guard against this

obsolescence. The wireless nlanufacturers and service providers

have economic and technological targets that 111ust be 111et or new

services such as Personal Cornmunications Services (peS) ,\\'ill, at

best, be stynued or may l!e\"er be lClunc1wd.

The pasi tions Clnd requ irernen ts expounded here represent Cln

effort to address the concerns \.If (111 participants. These

lTcomnlendclt1ons (requirements) ',\111 be SUbl1iittcd (15 cc,ntnblltil'n~



to the oppropriote stondords organizotions for defini tion and

adoption.

Introduction

This joint docUlllent has been prepared ond is presented by the

Personal COlll111unications Industry Associotion (PCIA), the

Association of Public Safety Comlllunications Officials­

International, Inc. (APCO) and the National Association of State

Nine One One Administrators (NASNA). A description of each

organization is contained in Appendix A.

Discussion

The basic 9-1-1 (9-1-1) and Enhanced 9-1-1 (E9-1-1) systems in

existence today have been designed to provide rapid response to

calls for emergency services from landline subscribers. Existing basic

9-1-1 emergency services systems establish routing of calls to a Public

Safety .A11swering Point (PSAP). E9-1-1 provides added capabilities

including selective routing of a call to the appropriate PSAP for quick

response to emergency calls, display of calling number, address and,

in most cases, the name of the subscriber at the calling number.

However, these systerTIS 11lay not address the particular and unique

requirements of wireless corrullunications environments. Appendix B

defines enlergency service call toker infornlation and feature

priorities for both wireline and wireless systen15.

The JTlObile nature of wireless services and the unique qllalities

of Radio Frequency (RF) propagcltion n1a~r require adoptation (If



existing em.ergency serVIces svs tents and deve lopIllen t of special

location capabilities in wireless systenlS.

Enlergency services access (9-1-1/ E9-1-l) In a. wireless

environnlent needs the capability to identify the location of the radio

port or cell si te (or sector if sectored) serving the calling party. This

level of location identification will provide information to assist in

rou ting the call to the proper PSAP and serve as a beginning poin t

from which 1110re precise user location capabilities can be developed,

as technology and economics allow.

The wireless user may be reporting an enlergency 'while mobile

and may be some distance away from the emergency when the call is

completed. The call-taker will still need to verify the caller's

location. This situation exists teday for the "\vireline 9-1-1 callers

because they n1ay be reporting from a location remote from the

incident. ~10difications to 111any of the existing enlergency services

systems will be necessary to provide both location and call back

number.

Ne\v and developing wireless services, particularly pes, will

have ne,v signaling platforn1.S and protocols which n1ight not be

compatible with the existing infornlation retrieval capabilities of the

current enlergency services systenls, An additional challenge for

interconnection of wireless telephone systenls and emergency

services svsten1.S will be to not 5l1bstantially nlOdifv PSAP call taker- . -
procedures, The end user (rs.\P call taker) processes should be

sinlilar to existing processes ('\'en though some infrastructure



Requirements

Currently wireless systeI11S COn1I11Unicate with a number of

en1ergeney service entities. These include basic 9-1-1 sys ten1S,

enhanced 9-1-1 systen1s, police dispatchers, etc. The following

requiren1ents deal with \vireless access to 9-1-1 - type systems. These

requirements do not necessarily apply to wireless access to non-9-1-1

type systems.

1. 9-1-1 Availability

A user should have the ability to reach emergency services frOln

any service initialized1 wireless handset in a horne service area or

subscribed-to roamed service area by dialing the three digit number

9-1-1. No addi tional dialing digi t sequence should be required to

reach emergency services2. In addition, dialing 9-1-1 must override

any lockout requirement for the handset or wireless terminal. Any

handset that is service initialized on a wireless network lnust be

allowed to make a 9-1-1 call, without a requirement for user

validation.

2. Grade of Service

End to end grade of service objectives for wireless emergency

access may involve several systems. Initiation of a wireless

enlergency access call will in\'oh'e a wireless access system.

Interconnection of the caller with a public safety call taker may

in\'oh'e interconnecting net\\'orks (e. g. PSTN) and tennination of

: S"'nict' lnitiC11izvd ,ri,'"n~ th,'l the \'\\ I'" r hC1~ rurch<1~t'd ~,,'r\ ic,'s (rpm <1 \\irl:'lt'~S cl'[\ iCt'
t' r t' \ 1d t.' r .

- This reqUlr"flo, ,It ,~,,\., 'l,'t I'r," iud,' Iht' T:rL Il'"'nt,,llt)!l "j .1n'l'Ilwr~L'nc\·loUlt,'" ,'n th,'
1"',~I':li~t_,t ~'r ~htl ',.l .... l· It\, \ II I' rl'I..-\ :,~ndlilf~ ~\\ "\\ \\~ t.' ~.he rl'qut..' ... t j'\'f l'nlt·rt~l'n(-\· ,~l-l(''''':--



the call will invoh'e the PSAP systenls. Hence an overall grade of

service objective, between a person in distress and a call taker, will

requHe a cooperative effort between these initiation,

interconnection, and ternunation systenLs. Proportioning grades of

service within each systenl to reach overall objectives will need to be

agreed upon locally and conlply with appropriate local regulations.

Grades of serVice within each system will be established

utilizing appropriate engineering and economic guidelines and are

not areas subject for standardization.

Portions of the nehvork used for enlergency access may be the

same for both wireline and wireless implenlentations. In some

wireless implementations, a completely separate network may be

used. In this instance, there could be a direct path from the wireless

netvvork to the Selective Router (SIR) or the PSAP. In other

inlplementations, sante portion of a LEe-based wireline network

might be used to access the SIR or PSAP.



The f 011 0 win g fig 1I reisan ex a n1 pIe 0 f 0 n e net w 0 r k

inlplementation and does not in1ply any particular ownership of the

various network elenlents.

EO - end office (e.g., Class 5) SIR - selective rou ter

HS - handset BS - base station

BSC - base station controller WED - wireless end office

PSAP - public safety aI1sv\i'ering point

link 1, between a \vired telephone and an end office, is

currently designed for a specified quality of service. This design is for

mininlum quality of service standard, and is typically specified by a

Sta te Public Uti Ii ty Commission (PCC) and is not specifically

designed for the requirements of emergency access. links 7, 6 and 5

in a wireless systern are Analogous to link 1 in a \\'ireline application,

in that they 'lrc both the (l(cess path to 'In end (~ffice s\\·itch. Link 7 is



the radio path between the wireless ternlinal to the base station.

links 6 and S (He generally designed to carry as n1uch traffic as is

genera ted o\"er the radio links, in order to 111ininlize call blocking.

The driving force for the grade of service design for these links is the

c01l1petitive environ1l1ent in which wireless access services will exist.

This necessity to compete in an area serviced by as n1any as 6 pes, 2

cellular, 1 Enhanced Specialized tv10bile Radio (ESlvlR) licensees and

perhaps n1ultiple local exchange carriers will prompt each service

provider to maintain a grade of service high enough to keep

customers (i.e., nunimize blocking).

Links 2 and 3 however, may be interswitch trunks, 'whether

dedicated or virtual, to emergency access and may be designed to a

P.Ol grade of service or to a grade of service negotiated and agreed

upon by the 9-1-1 Delivery Provider3 and the 9-1-1 Service Provider-t.

Implementations of links 4a/b should be designed to support the

overall end to end grade of service objectives. These interswitch

facilities could be used by either a wired or wireless access

implementation.

A concen1 of this group is that the vagaries of il1arketing forces

driving teChJlical solutions 111ay not, however, satisfy the emergency

access and public use expectations.

The ref 0 re , this gr 0 uprec0111 n1 end s that, for fur the r

consideration, the standcHds bodies de\'eloping radio standards

investiga te the feasibili ty of specifying technical solutions e,r

strategies to rninin1ize bll\ckillg ('If wireless 9-1-1 calls, fTl,n1 the Lhii\l

3 C'\\nl'f \'r 1'1\'\ > ,11,'f "f the -.; :'-I'~,i (!'c' ,j, 1:\ ,1\ ",h11:11\",

1l\\\I~l'r ('f l'r, \" " :"f, f II',' r..; \i'



systemo side of the network. ExaJ1iples of issues to consider on the
-'

radio side might include load shedding, forced handoffs where

existing calls can be maintained, etc. Issues for the public safety

community to consider l11ight include to use of advanced features

such as AutOlnatic Call Distribution (ACD) and Voice Response Units

(VRU) to nunimize blocking during overload conditions.

3. 9-1-1 Call Priority

An origina ting 9-1-1 call should have priority over other non­

enlergency services calls. This priority should extend to placing the

9-1-1 call at the begiIuling of a queue for calls \vaiting to be placed, if

no radio or network resources are available. Because of the

unk110\Vn nature or importance of calls in progress (i.e., a call to a

suicide hotline or a poison control center), this priority requirenlent

should not be interpreted to mean preempting or "bumping" a call iII

progress.

4. User Location Infonnation

The wireless systenl should have the ability to identify the

loca han of a wireless terminal used to make a 9-1-1 call. This

location infornlation shall be used to: (1) route a 9-1-1 call to the

proper PSAP, based on the location of the base station to which that

wireless handset is comnlunicating and (2) provide the location of a

ternunal to the public safety Ci1.ll taker. Due to the concerns, both

technical and financial, expressed by illanufacturers and potential

wireless service providers, a migration path for caller location is

proposed. This migri1.hon P'1t1l \\'('uld stClrt with a requirement for

the lOCi1.ti(lll (If thL' bClsc st"ti('n t" \\Ohich th"t wireless h(1ndsct W,15

:..,



C0l11InUnicating cl1ld progress towards the ability to locate (In

individual wireless handset in a three-dim.ensional environnlent, as

location technology and the cost of il11plenlenting such a technology

becol11e attainable. Technological advancenlents have indicated that

the future n1ay provide public safety 'with the ability to receive a high

level of location accuracy frOD1 a wireless device.

It is the recommendation of this group that the standards

bodies developing radio standards investigate the feasibility of

specifying technical solutions or strategies to implement

economically feasible detailed location capabilities at the call

origination position and to make those capabilities available as soon

as possible. Consideration should be given to both rural and urban

environmental locational challenges and determine if a miniDluD1

geographic location accuracy within 400 feet could be achieved both

technically and economically. A much higher level of location

accuracy should be considered in urban environments \\There it will be

necessary to determine the precise location of a caller within a n1ulti­

story structure.

5. Re-ring/Call back

The wireless systeDl should have the ability of the el11ergency

services call taker to recolUlect, or call back the wireless handset if

the call is discOlUlected or ternuna ted prior to the finaliza tion of the

e\"ent. It should be noted that the group agreed that this requirement

aSSUDles the handset can recei\'e the Ci111 back.



6. Information Elements Required 111 SS7 or ISDN-like

Signaling

Future implenlentations of wireless systenls and 9-1-1 type

systems should be capable of providing a Illinilnunl nunlber of

information elenlents to the PSAP. The elements may include:

• Call back number and the handset subscriber's name

• Location of call origination, as discussed in section 4

• Class of service (e.g., residence, business, etc.)

• Wireless provider's name a.nd telephone nUillber

• Priority of the caller (e.g., hospital, school, etc.)

• Routing information to direct the call to the proper PSAP

(Primary and Seconda.ry PSAP identifiers)

• Transfer numbers - separate numbers to allow hot-key

transfer of calls to police, fire and anlbulance

7. Telephone Devices for the Deaf (TDD) Access

The wireless systenl should allovl disabled individuals to access

emergency services through nleans other than traditional wireless

voice handsets (i.e., a TDD-like data device for the hearing

impaired, etc.). To facilitate this requirement, there should be TDD­

capable wireless devices but this does not inlpose a requirenlent that

all wireless de\'ices be TOO-capable.

It should be noted that new wireless systeIl1S will ban: a digital

data capability. This capability will allow wireless users to

communicate via data, \\'ithl1ut the usc llf tr.'lditiOl\,'l1 \'liiccband



facilities. This capability nlllst be accornmodClted in the PSAP, in

order to serve the \videst uni\'erse of the public.

8. Future Requirements

This document raises the need for additional work on a nunlber

of details concenling requirenlen ts and needs for fu hue ernergency

access. The FCC and standards bodies, anl0ng others, should

develop or request the development of detailed requirenlents, cost

analyses and possible solutions.
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Appendix A

The Personal Communications Industry Association (PCIA),

formerly TelocCltor, is a trClde ClssociCltion representing m,ore than

450 cOlllpanies including PCS experinlen tCll licensees and

entrepreneurs, paging, cellular, cClble, 111anufacturing, conlputer,

mobile dClta, SMR, 10cCll exchange and interexchange sectors of the

industry.

Established in 1949, PCIA has been instruillental in advancing

regulatory policies, legislation and technological standards that

have helped make the comnlunications revolution possible. One of

peIA's greatest strengths is its ability to foster and represent

consensus in order to advance the interests of the wireless industrv.
~

The Association of Public Safety Communications Officials­

International, Inc. (APCO) is the world's oldest and largest not-for­

profit professional organization dedicated to the enhancement of

public safety communications. I\1embers come from every type of

public safety organization imaginable, fronl 9-1-1 centers a.nd public

safety departments which include police, fire, highway 11laintena.nce,

corrections, forestry, eillergency 11ledical services Clnd loc al

govenlment.

\Vith 11lore than 10,000 I11elllbers worldwide, APCO

In terna tional exists to serve the people who manClge, operate,

I11aintain and supply the cOlnnnlnications systelns used to safeguard

the li\Oes and pr0F'erty of ci tizens c\Oerywhere.

12



The National Association of State Nine One One

Administrators (NASNA) is elll. (\rganization of state officials whose

purpose includes:

• Pron1oting inforn1ation sharing an10ngst those states with

prograITIS dedicated to implen1enting 9-1-1 en1ergency

telephone systelns;

• Assisting other states with resolving issues necessary to

accomplish statewide in1plen1entation and maintenance;

• Encouraging the establishn1ent of a coordination person

within each state or province;

• Identifying and reconunending minimum standards for 9-1­

1 emergency telephone systems;

• Identifying and reconunending appropriate legislation or

rules concerning the administration of statewide 9-1-1

emergency telephone system programs and;

• Serving as a knowledge resource for fulfilling the purposes

described herein.

I;



Appendix B

9-1-1 Call Taker Feature Priority

This appendix identifies 9-1-1 call features currently available

to many enlergency call taking organizations, listed in order of

irnportance as defined by the APCa leadership. The availability of

these features enables nlore tilnely arrival of public safety persOlulel,

minimizing loss of life and property. The list is provided to promote

a better understanding of call feature value as related to emergency

response capability.

1. Ability to reach emergency services by dialing 9-1-1

2. Ability to permit call precedence for 9-1-1 over other call

types

3. Ability to identify caller's geographic location

4. Ability to hear and determine the type of emergency sen;ices

needed

5. Ability to receive 9-1-1 calls within their jurisdiction

(Selective Routing)

6. Ability to detect and comnlunicate with TDD and data

callers

7. Ability to hold the line for trace, after the caller has

discOlu1ected (Called Party Hold), or the ability to call back.

8. Ability to call the caller back after discOlu1ection and/ or

perforn1 re-ring with the called party held

9. Ability to transfer the caller to the appropriate PSAP

10. Ability to transfer the information screen to the

appropriate PSAP

11. r\bi1ity tl") force discc'nncct, regardless of the caller s\\,itch

hook sti,tU5

. !
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Ass() c iuti () Jl

November 9, 199.+

Dr. Robert J. Bonomen
Senior Policy Analyst
Executive Office of the President
Office of Science and Technology Pelic','
Old Executive Office Bu:lding
\Vashington DC 20500

Dear Bob:

It was a pleasure meeting '.vith you on Fr;day, October 28th, to continue our dicJogue on ways
to speed the deploymem and reduce obstacles to the rapid and economical roll out of new,
Personal Communicetio::s Services (both narro\\'band and broadband).

As we discussed, there cre several areas in which the executive branch can significantly
contribute to tbe success~..:l realization of pes' full potential. These include:

1. Establishing a uniform and consistent policy on deployment of pes infrastructure,
The myriad of conrlicting and inconsistent state and local regulations regarding the
construction a.r.d operation of "vireless telecommunications facilities threaten to
undermine Federal goals of an increasingly competitive and robust comr:nercial mobile
radio service market and are contrary to the public's interest in a high quality, low cost,
ubiquitous and speCtrum-efficient wireless component to the National Information
Infrastructure. The procedures and standards for constrUcti.llg mobile redio towers and
transmission fecilities vary from locality to locality resulting in delays and i...T'Jcreased cost
of implementing effective, wide area communications networks. Some localities even
prohibit new COflSLr'Jction, an issue which has particularly negative ra..rnifications for new
licensees in broadband and narro\', band PCS, National leadership, similar to that shown
in the establishment of a comprebe:lsive and uniform regulatory treatment of Commercial
~10bile Radio Ser.,.ices in the Omnibus Budget Reconciliation Act of 1993, are needed
in this area.

2. ~Jaking Federal property available for siting of PCS facilities. Federal property
could. in many situations. provide prime locations for PCS base stations. Unfortunately,
'i1any agenc:es of :he Federal Go\'ernment 2fe not \l,'llling to entertain such faclIities
because of percei'.ed administrati\e burdens, lack of benefit ~o local agency staff or lack
of clear ~ol icy or reg'Jlations for '.he leasing of Federal propeny for such an installation.
:\. cleu direCli\e ;'rom the execu[;\'e branch is required to o\ercome these obstacles. The
benefits La ~j;e Feceral Go\'ernmer:t incbde a substantial increase in the re\enues from
the installation of pes net"l,orks ::bo\e and beyond :.he JUCtlOn proceeds. and irnpro\ed
communiCa['OllS C'1 Federal property, .\lor:::o\er. it would be a de;r.onstration of
:eadersh:p 1,\ >:: [:"eder::l ,::o\er"":T:e~t 'I) ~a:lglb:e 2C:'OI1S '0 imple!T:Ert the :-Jil. :lIld

Ll~uld '-':~Cl1ljr::,,:~' , :~1:13r cOl'per2.1 en J~d i:J2.r::c:prlt:o!1Jy ;"l'l1,Fcder:J e:~l:t:es,

'»"·1'l..·,-'~ ~i'~:'"



3. Establishing a unifoml and corrsistent policy OIl access to 3nd cost of sites on
Federally-owned land. :. 13...h;.lfjg sure Federal :and resources continue :0 be :.l\ailable
for efficient delinry of mobile communications ser:ices and ensurlng that taxpayers
receive a fair price from e\'ery comn~unic.:H;on company \vith uar,smitters on public
lands are goals shared by industry, the Federal ager,cies and the public. ;\long "vith
setting a clear directive that Federal land is to be used to accommodate PCS facl1ities.
the executive branch needs to estab];sh a clear set of policies and guidelines for
implementing that directive. All of the Federal agencies that have private
communications facilities on the:n have different regulations, ;ease documents and
processes for doing so. Tbese are often difficult, time consuming and expensive for
both the agency and the communications companies. One cle2J, concise set of guidelir.es
for locating the sites and establishing lease costs and documents is an absolute must to
successful implementation of this directive. It wlil also overcome many of the objections
of agencies \vhich have been reluctant to entertain such facilities. The General Ser.'ices
Administration here in Washington has made great strides in this direction, and their
policies and procedures might be the model to use for all Federal-owned land.

PCIA, in its more tban four year commitment to new broadband and narrowband PCS, is
currently actively pursuing a range of issues at the Federal Communications Commission and
with the National Telecommunications and Information Agency which are absolutely critical to
tbe successful deployment of these new services. once licensed. These inclt:de:

1. efforts to ensure adequate interconnection at reasonable prices (including
availability of numbering resources) on an equal basis for all PCS providers;

2. successful implementation of the Omnibus Budget ReconciliaTion Act of 1993
comprehensive and uniform framework for regulation of Commercial ~fobile

Radio Services, including the Act's preemption of state rate and entry regulation:

3. coordination of PCS frequency use in areas adjacent to the Can2.cian and ~fexican

borders;

4. coordination of pes frequency use \vith adjacent. government spectrum; and

5. emergency response (eg; E 911) plans for PCS.

The Administration's support and advocacy for this agenda before the FCC end \vithin :..lTL\
\vould materially advance the \vireless compor:em of ~II policy.

PCIA looks forward 1O continuing :0 work wjth you on these critical Issues.

Sincerely yours,

~fark J. Golden, CA.E
Acting President
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port wireless access to the public r.er-.cri;. and llA was inter­
e,ted in develoDing wireless interfaces 10 the cellular net\J.·ork.

In 1990, a p~oj;ct proposal ""as introduced into Committee
Tl which was a;:;proved in early 1991. Tne project propo~alwas
"To define the Layer 1 interface specifications for wireless
access to the public telephone and data networks. including the
PSTN and ISDN ... define specifications necessaf)' for interop­
erability bet\l.'een the various wireless telecommunications sys­
tems (currently in operation and proposed for operation) and
the wire line exchange and interexchange carriers ... define
those interface param-eters for the various-signaling and trans­
mission segmentS making upthe connecting elementS ber... een the
mobile service user, mobile system provider. and the public
telephone and data net\J.ori;s."[;] In December 1990, Commit­
:ee T1 organized a new Technical SubComminee (TSO, Tl PI.
to manage complex projects. PCS was identified as the first
project to be accressed by TIPl.

In April of 1990. nA established a "~1jcrocell PCS" ad-hoc
committee to ",dentlfv issues that are related to the establish­
ment of MicrocelL'PCS standards. zr.d to recommend a course
of action to the nA MCD (~1obile Communications Division)
retarding the 5t2.ndardiz.atio:l of \licroceIL'PCS'l~J

T
he prC~;1tC! of PCS ~nd the :leed to develop stancarcs 10

faciJ:t::::cFCS CCpi0"·:;-:ent. have attracted the attentIon
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Background

- ~~';2'_ ~-_.:_. "-'f;.:::.Y or the past three-to·four years.
?ersonal Communications Services (PCS) has been one of the
~::Jltest topics in the telecommunications industry. Of particu·
:::.r i"teres. is the development ofair interface standards. T:1is arti·
c:e provides a concise overview of how standards developing
:rganizations are approaching the task of PCS air interface
5:2.ndards development, a characterization of the air interface
;,roposals, the cune:.t statm of air interface standards de\elop·
-:-,ent, and some generic projections.

PCS has genericalJy been referred to as a concept that wilJ
r:-:ake it possible to communicate with anyone - anytime­
~:-::-",·here. This implies wireless, wireline, and networking
:~:--,Jilities.The FCC h2.s defined PCS as Yradio communica-

.., :ha.t en~cr7lpass mcbi:e and ancilJaf)' fixed communica-
, that pro\ide ~ervices to individuals and businesses and

:~;'J be integrzted with a variety of competing networks.-[1]
:: ~rthermore_ the FCC characterized PCS as encompassing "a
:' r::;ad range of :lew radio cOr;'Jmunication service that will free indi­
. ':uals fror;'J the I:mitat:ons of the wireline public switched
:::echone ne,.>,ork and will enable individuals to communicate
;.-,;:·n they are away from their home or office telephones. "[2]
-:-~e rapid gro'...·th of the cellular lelephone industry. coupled
.' :h the go\ernrr:ent mai;ing additional spectra a\ailable, h~s

"7' ~ce PCS O:1e cf the hottest. if not the honest, telecommunl'
:.;;::ons topic 0\er the last three-lo·four years.



.:.~> •..: .~~~::::t hen lab implementarions ofproposals

:::ecome available, the fTC plans 10 cOI;ducr some res/ing at

:he Boulder Industry Testbed, designed to ma.:<imi:e /he

amount of infonnation that can be obtained in a one month

:esting pen'od using a minimum amoutlt ofhardHare.

The Proposals

T
here are c~rentl: ~e\ en p";",,::',, l;nGcr dC\ c\·
opment. T::bk 1. IJkt:n 11,,;;: J r:escnl31lon
ci\cn ;:ll~,e \'3tion31 EnClnecrllC Consortium

WPC TeleforL;~ III [9J. r~('\;dl's;j b;icf summJry
of some of t:-:c lechT'ilc::1 CnarJcttr:Si,cs of these
interfaces.

To minimize Doiil1C311T'i1l"c~,ccs. :~e JTC h3s
a.s...<.ociated the 3ctj~ities of the TAGs \'0,: h technologies
rather than company proposals The proposals
can be characterized as follows:

TAG·} (new): a composite:' \lHz CD\1A/
TDMA/FD\L\ air inter:ace fer :a.sc ce!llicer:sed·
band applications. arid small·cell. uT'ilicensed·
band applicatio:ls T'1e bsis dth:s t~o;'C'd is derived
from technolo~v that resulted In the FCC award·
ing a "Pioneer\ Preferencc" to Or.nipoint Cor·
poration.

The proposal supports a flexlQ!c struc1ure of
32 8·kb/s timeslots capable of s~pporting up to
256-kb/s full duplex or 51::>kb s :-ralf duplex data
rates through time slot aggregation. The proposal
is advenised to be more cost effective because it
takes advantage of the higher system capacities of
CDM..A., and does not require the use of equalizers.
Since the prepos;;,l impler;-,ents a Time Di\'islon
Duplex (TDD) interface. service providers will
not need to worry about clearing both uplink and
downlink portions of spectrum of existing fixed
microwave users before the system can be deployed.

TAG·2 (IS·9S·based): a 1.2S-\1Hz CDMA. air
interface for large cell applicatioT1s. The basis of
this proposal is ceri\ed from the SOO·\lHz Cellu·
lar EIA/rIA Interim Standard. 15·95.

The proposal provides an oppor:unlry for inter·
operability berween the SOO-\1Hz celJu:ar bands
and the l.S·GHz PCS bands. It suppons variable rate
speech coders that further if-Geese the ;;,cvenised
C2pacity of CD\1A. systems. Soft h;;'rJGo\er is sup·
ported. The propose! ;;,lso has hooks toward an
evolution to an extended s::ster.l that would have the
potential 10 support higher data rates and A.DPC\1
.. oice coders.

TAG·3 (Perso:ial Access CO;;:r.lu"ications Sys·
tern. or PACS): an eight·t1meslo: TD\lA air
interface with an FDD modeforsmall ce!llicensed­
bar.d applications and a TDD mode for small­
cell, unlicensed-band ::pplic::tions. The baSIS of
this proposal is ceri\ ed frem ,l':fcicss .;cccss

CommUniCQllor.S S\'SICrll mA CS) de\ eloped by Bell·
core. andPcrsor.cI H;;r:d\'Phonc dt\ e!Grtd In Japan,

The design ph:lo,ophy of the proposal is to
develop a low-cost In:c:rface :0 ::doress srn::ll·cdl
low·mobillry ;;",IICJ:IC'n5. The pc['c'sal does not
~~c;uire equalLzc:rs. The prC'~C'~dl ~u~~c·ns llC\lt-'\JC
:,;neslot aggrC~Jtlor1. :::cJ flc.\lr·!c 'UrpC'rl C'f J::Ll
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weaknesses of their proposals, and to provide an
opportuniry for the~ to strengthen their propos­
als accordingly.

A voluntary consolidation exercise was i~,;;;at­

ed that provided an opportunity for companies
with similar proposals to attempt a \oluntary
compromise, or to \'oluntarily withdraw. This
exercise resulted in reducine: the overall r.umber
of proposals from SLx1een do~'n to se\·en.

In March 1994, technical ad· hoc groups (TAGs)
were organized for each of the remaining Fopo~ls.

Each TAG was charged with the responsibility to

draft text appropriate for a Technical Report ITech·
nical Service Bulletin (TRiTSB)l that sufficiently
describes the technical details ofa particular aiI inter·
face technoloe:v so that manufacturers can be si n the
design process for prodJct reaiiza'.ion·... ilh- mi~,;·
mal risk in those details urloergoing signifiC2nt char.ge.

Upon completion of draft text. each TAG ',;,ill
re·address how .... ell their resrectl\( propcsals
satisfy the JTC alT interface criteria. ar,d then
conduct a validation and verification (V&\') pc'
cess desi£ned to editoriall\' scrub and idenuf\' inccn·
sistencje~wjthin the dra." :e\1 pTic. to .ewlT,;,end:~:;
the text for ballol.

upon completion ofV&V, a TAG ma\, ;;,eeress
whether additional modifications are needed to
evolve the draft TR:TSB to a Stane:Hd, anc m;;Ke
a recommencation regarding the prcposed Sl.<:\ us of
the document (Ie. TRTSBStanda.c) The He. h
consensus..... ·i!l then oe1erDine .... he~cr 10 recc~C':c~d

fOf"\l,'arcing the dGCUIT',C~,1 Ie' ;hc ;-arent c~::r ::::.
tions for b"llot Jnd ·... ~,"t ,;:,:'~s I c",( '",ld ~:: .. "
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cess \4ill be 3~si~:;L'd ll~' :~Il: JTC fc~ ~:..:~~-,j'.;·.l l

\V hen I ~i D I ~ ;' I:;: r:J :.: :; t J: l' n" (: t'r ;:"' ~;~ 1~

r.ec0me J\"lbt>i~. :hc .lTe r);JTCS 1('· «'neLl, 'CC'::'
testjn~. dt the Bi1ul":cr l:l(~J~ti\' Te'_;:'~d.=._:L·.'.:~;r:

to maximIze :hc ~jnc,~rl \ f :nfclr~l;::ll'l I~,:':'i i.':::-,

~c obr31r.cd In :l ,---;;C ~~l'1:h :L'-Cli::; t'C7"ll'''~ . .-~I;'""':;

;; minimum ;,';1('u:ct C'f !L';:"';"c' ( ,,~, Ie'; ~: "' ..

f ~j :- i 11 : ~1 1L ~ C ~ ~ ~ : :', ~. -~ \ ~: r ,.: ", ~~ \: -. l' ... '~ ;-,,:' ..

fll.:S -;h;:l-,,,,!li \~·ij·. l;',l" I~:',\::( r,C- i'· ,.: c .. ~·

icchnc\](\,L\ l~ :'l'~: c.~ ~~',~ 1,',::-::\ \~~'.

to submit air Interf~:ce ;:-roro~<,ls.

The JTC reqUired ,not J!!lr:erf2ce r~C;:-':S,'!S

be brou£ht to the tJ~le!'v ~l"ernbcr 1. jO,;. ('~.e

yea r aft-e r the J E \ 1. ..J, I 't hJ t : I~ e, 1() pr, ~ ':' ( :, ,s

were presented 1:11 l! ccrnp;ln:e S

Based on the criter:a, Ihe JTC rerfcr~ed J
constructive feedbacK exercise w~ercb\ ,:-:e J~C

provided comments on the propos2ls. T~est co~'

ments were recorced eleclrOnlcJlh ::l;d i:'1ace
available for analysIs. The purpose of :hls exer,
cise was 10 provice a feedhacK ~echan:sr.l tacK
to the proposers regarding the qren~:~s and
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